We have performed the elastic neutron scattering experiments under uniaxial stress σ along the tetragonal [100], [110] and [001] directions for URu2Si2. For σ || [100] and [110], the antiferromagnetic moment µo is strongly enhanced from 0.02 µB/U (σ = 0) to 0.22 µB/U (σ = 0.25 GPa) at 1.5 K. The rate of increase ∂µo/∂σ is roughly estimated to be ∼ 1.0 µB/GPa, which is much larger than that for the hydrostatic pressure (∼ 0.25 µB/GPa). Above 0.25 GPa, µo shows a tendency to saturate similar to the behavior in the hydrostatic pressure. For σ || [001], on the other hand, µo shows only a slight increase to 0.028 µB/U (σ = 0.46 GPa) with a rate of ∼ 0.02 µB/GPa. The observed anisotropy suggests that the competition between the hidden order and the antiferromagnetic state in URu2Si2 is strongly coupled with the tetragonal four-fold symmetry and the c/a ratio, or both.
The nature of the phase transition at T o =17.5 K in URu 2 Si 2 1-3) is one of the most fascinating subjects among a variety of phenomena observed in the heavy electron systems. The neutron scattering measurements revealed that the type -I antiferromagnetic structure develops below T o . 4, 5) However, the observed staggered moment µ o is extremely small, and unsuited to large bulk anomalies, such as a specific heat jump (∼ 300 mJ/K 2 mol) at T o . This inconsistency drives us to the question whether it is intrinsic to the phase transition or not. To solve the problem, various ideas have been proposed so far, which are based on the magnetic dipolar order with highly reduced g values [6] [7] [8] [9] or some hidden order due to a non-dipolar degree of freedom.
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We recently performed the neutron scattering measurements under hydrostatic pressure, 17) and found that µ o is continuously enhanced from 0.017 µ B /U (P = 0) to 0.25 µ B /U (P ∼1.0 GPa). In addition, µ o shows a discontinuous jump from 0.23 µ B /U to 0.4 µ B /U at P c ∼1.5 GPa, indicative of an occurrence of a new antiferromagnetic phase under high pressure. We suggested from these results that the non-magnetic hidden order competes with the antiferromagnetic order in URu 2 Si 2 . Quite recently, the 29 Si-NMR measurements performed under hydrostatic pressures up to 0.83 GPa revealed that the system is spatially divided into two regions below T o : the antiferromagnetic region with a large moment and the non-magnetic one. 18) This also suggests the existence of the hidden order for P < P c . Although the origin of the hidden order parameter is still debated, the 5f orbital degree of freedom is regarded as one of the most promising candidates. It is therefore interesting to investigate the relation between the antiferromagnetic moment and the tetragonal crystalline symmetry. We present here for the first time the elastic neutron scattering experiments under uniaxial stress for URu 2 Si 2 .
A single-crystalline URu 2 Si 2 (the tetragonal ThCr 2 Si 2 -type structure) was grown by the Czochralski pulling method in a tri-arc furnace, and vacuum-annealed for a week at 1000 o C. By means of spark erosion, three plates of dimensions ∼ 25 mm 2 × 1 mm were cut from the crystal so that their bases give (001), (100) and (110) The elastic neutron scattering experiments were performed by the triple-axis spectrometer GPTAS (4G) located in the JRR-3M research reactor of Japan Atomic Energy Research Institute. The neutron momentum k = 2.660Å −1 was chosen by using the (002) reflection of pyrolytic graphite (PG) for both monochromating and analyzing the neutron beam. We used the combination of 40'-80'-40'-80' collimators, together with two PG filters to eliminate the higher order reflections. The scans were performed in the (hk0), (h0l) Intensity (counts / 2min.) (111) peak for σ || [110]. The instrumental background and the contamination of higher-order nuclear reflections were carefully subtracted by using data at 40 K. By applying stress along the [100] direction, the (100) peak intensity is strongly enhanced. The (102) and (203) magnetic Bragg peaks also develop rapidly, while no peak is observed at the (001) position. The intensities of (100), (102) and (203) reflections roughly follow the |Q| dependence of the U 4+ magnetic form factor. 19) In addition, no other peak was found in scans along the principal axes in the first Brillouin zone. These results indicate that the type-I antiferromagnetic structure with µ o polarized along the c axis is not changed for σ || [100]. The stress along the [110] direction also increases the intensity of the (111) magnetic Bragg peak. From the same analyses, we confirm that the antiferromagnetic structure is unchanged also for σ || [110]. For stress along the [001] direction, on the other hand, the intensity of the (100) Bragg peak slightly increases at σ = 0.46 GPa, indicating that the antiferromagnetic state strongly depends on the direction of uniaxial stress. . µ o at σ = 0 is estimated to be 0.020(4) µ B /U, which roughly corresponds with the values of previous investigations. 4, 5, 17) As stress is applied along the [100] direction up to 0.25 GPa, µ o is strongly enhanced to 0.22(2) µ B /U, and then shows a tendency to saturate above 0.25 GPa. The µ o (σ) curve for σ || [100] is quite similar to that for the hydrostatic pressure.
17) However, the estimated rate of increase, ∂µ o /∂σ ∼ 1.0 µ B /GPa, is much larger than that for hydrostatic pressure, In fig. 3 , we plot the normalized Bragg-peak intensity I/I(1. 
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For weak stress range below σ ≤ 0.12 GPa, I(T ) for both the σ directions exhibit an unusually slow saturation with decreasing temperature. For further compression, I(T ) develops sharper and shows a tendency of more rapid saturation below T /T m ≤ 0.4, pronounced in a rounding of the I(T ) curve.
The clear anisotropy observed in the σ dependence of µ o suggests that the hidden order is strongly coupled with the tetragonal four-fold symmetry, because it is broken by σ || [100] and [110] , but preserved for σ || [001]. Among the existing hidden-order scenarios, the models based on the antiferro-quadrupolar order, [10] [11] [12] [13] valence transition, 14) uranium-pair distortions, 15) and the d-type spin density wave 16) have been argued in close connection with the tetragonal symmetry. For example, the quadrupolar moments that can order in the tetragonal symmetry are O (J x J y + J y J x ), which are expected to be sensitively affected by the uniform distortions of the tetragonal basal plane. All of the above models involve the magnetic instability that the dipolar (J z ) order may be caused by destroying the major order, and thus may explain the present experimental results.
Another remark should be made concerning the Poisson's effects. The uniaxial stresses applied along the [100] and [110] directions not only break the tetragonal symmetry but also make the lattice constant c longer. The isotropic feature observed for stresses in the basal plane may suggest that the c/a ratio plays the more important role regarding the competition between the two types of order. In fact, it has been reported that in U(Ru,Rh) 2 Si 2 a large-moment antiferromagnetic order replaces the hidden order by increasing the Rh concentration, coinciding with an increase in c/a ratio.
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In conclusion, we have found strong anisotropy in the uniaxial-stress dependence of the antiferromagnetic state in URu 2 Si 2 : the magnetic Bragg-peak intensities increase sharply for stresses along the tetragonal [100] and [110] directions, while the weak variation is observed for stress along the [001] direction. This result implies that the tetragonal four-fold symmetry and the c/a ratio play important role regarding the competition between the hidden order and the antiferromagnetic state in URu 2 Si 2 . In contrast to the variations of the scattering amplitude, the transition temperature is nearly independent of stress in any directions.
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